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200 : ^al 7)% 300 : 

350 : 400 : ^ 3E*1 #*| 

_s-*l] 

<is> H^H^l ^3£Al#*lfe ^ B^l^El 7l^r, ^ei ^ 7]^ ^ oil- A>o]6(l 

<5«^#O.S ol^O^l^ 5]« S w. E ^ #7l <^#2] tifl?JZ^ 

-§- €^^l?lul ^ #71 *MM?1 °J#^g- S AltVcf. 

<16> Aj-7l ^Bj- E^ 7 ]A E j 7l^ <£#-§; SAlSj-fe sM^^^r ^-71 5^1 o]^^ 

<17> AV 7 ] ^Cg^ofl^. Cf^Sl ^7> DflH^^ ^EflS ^ «1 =1 4. #71 Cf^oj Jr}.^. 

AA^r Tflol^ el-ol, DflolE-1 el-ol, #7] >f| o] E eJ-O] C-fl o] Er| sj-olofl wV^- E 

^^l^El(Thin Film Transistor; ^\ , TFT) ^ #7l TFT°fl ^tHS sMi3l^-°-S. ol-M 

<18> #7l ^^^^oflir #71 711 °lH Ef^l ^-g^SM" °J7>*>71 *V TIME ^-^S. 

-¥-7> #7l TFT 2l«fl^l <|#^i}. #7l TllolH ^^Sl^-^^r t^o} H^*l^El , 

^liE^ofl ^3. ^7l^O.S 91^^ 7>*H f o}sfl #7l H^l^E] 
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* ^S. Cf-g- ^Wl^ 711 °1B g C-flolEi 5}ol#0] S^SHl o]^ 
<19> o^ 7 H, A o V 7l S^i^^l-^ # 7 ] TflolB X^ofl Ufl^^Tfl £ 
<20> A o V 7l ^Ei 71^^ ^"71 *»^#^r A>olofl ijLjr 3^1*1 ^4 u>^ 

^#-§T *H°1) ^JL *HM±ttH], ^"71 Tfl olB ^SlS.-^-^ t^o] £^3fl^2f #7} ^ 

°1H fajjH A] Si- Sfl^- SE^r ^l^Al^lcf. ^-71 7l^ 7flsflAl 

<22> nJ-eM. £ ^-^^r ^-fr ^MM^l ^^SAl^lS a||^sHr 

* S^Hr Sj-^^^ofl^ #7)^ <£^& #7] ±_ 

^7} ^-A^^ ^^-¥-# gul ^7} ^4^0] o^tL o^-g. ^#A]7l^ ^^^V 
°1 ^ A o V 7l *fll ^Hl ^W1£)J7 #7} W-A%-$r f-*fl ^7] 

^7l^O^ ^^£]^r aVAV^^-ol ^til£]j7 ; ^7l 
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3^*8 «H ^^^ofl^. Aj- 7 | ^o^l ^^>J1 ( # 7 1 m ^^Ml ^Sfl 

Ti^sl^r ^-§-s)S^-7} ^a]^ ^ 7)^; #7l ^±°$<q ^ #7l ^<3<*M1 ^-§-^>£ 

^ ^f^^M # J i L 71*; £ #7l ^ 7|*4 #7) #-?- 7}^9] A\o}6\) ^ 

<24> olEitt ^^a^l^H ^M^, #7l ^2]S.^-^ #71 1 $ *fl ^ V\ * 

Cf. #71 ^^5]^^fSf #7l ^^^-4^ Afol^A^ 7^ 7fl Sfl A] ^ ^ 9\ ^ ^ 

°l5. °J*V #71 ^--^^1^21 ^1^- ^ 5a^, #71 ofl^^^o] ^ A -| 

^#^m ^ 5^. 

<25> ol*> ( ^«-el igj-^o} tif^tlr ^Hl» -S-Cf ^Ml^Tll ^ 

^§>J17> 

<26> JE l£r ^t%9\ ^ ^AHlofl on^^l^o^ 7 ^^o]3L, 5L 2^r JE 1^1 £ 

<27> £ i ^ s. 2m tis}^ , ^3 ^ -M^HHl 4€- ^^S^H>^1(400)^ ^1-^- 
7l^r<y wVbV H^fl^l^Bl 7l*(100), #71 mvdv H^^l^E^ 7l*(100)4 nj-^iL^ #Jf 
7l*^l ^1 ^E^| 7l*(200) ^ #71 Sj-^ H^^l^Bl 7l*(100)2l- #71 ^E-| 7l * 

(200)31-51 A>olofl ^y]^ on^^ (300 )o. s ol=.ol^lc|-. 

<28> A o V 7 l HVnV E^^j^E^ 7 l*(100)^r ^ #-£ *>fe Sj-Jl^ ^ (DA) ^ #7l 2}-^ 

^(DA)# ^1^1?V ^^^^ °1^-<>1^<4. #71 Ir^^lfe #7l ^^^(DA)^l 
3tb TllolH ^^^(GDAH ^tilsl^, #7l sfi^^(DA)^- #7j TlMS ^sJS. 
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^^(GDA)^r #7l H^^l^El 7]^(100)4 #7l ^ ^ 71^(200)* ^^H^r 

^€H(350)7 r ^^(SA)5] ifl^ofl ^-al^cf. 

#71 J^^CDAH^r *fll 71^(110) #°ll 5}-i7> cflealA ^Efl S 

4. #71 ^fil z}z}-*- afll <£#£ TllojE e^^l(GL) ^ #7l afll 

3^*Hfr ^2 «o v ^S. (DLH1 $.7)^°_3. yvnv h^I^eI 

(Thin Film Transistor ; °1 TFT) (120) ^ #7l TFTU20H ^-di^^-(130, 
150)* SE^tr^. 

#71 sl-i^^(DA)^ £ 2*H S.*\& w>4 ^-oi ^-71 <**^&X\ #*1(400)£] ^S.^- 
3 afl^sqfe- a>A>Al7l7l ^>^^(RA)4 #7l ^^^1#^1(400)^1 ^Jf^l ^ 

»1€ ^(0151X1)0.31-^ ^l^S]^ ^-i- ^4^1 71 7l ^tr ^^^^(TA)AS. ^ 

#71 5Mi#^r(130, 150)£r ^4^(130)4 ^}^(150) 2.3. °)^°]x)JL, #7l 
^4^(130)^ #7l TFT(120)oll ^7l^o.S ^SH, #7l tilA>^q-(i50)^ #7l 
4^(130)4 H7]^<L3_ ^^^cf. <^7H ( ^4^(130)^ #7l TFT(120)1- ^ 

^*r^ ,E.efl<y ^4 #71*1 <^^^i=f. 

#7l ^4^(130) #<H1^ -B-71 ^S^o] *fll ^<3^(140H ^«1=14. #7l *fll 

^<S*Kl40)^- ^. 7] TFT ( 120 )S1- #71 ^4^(130)^ TltHW. #7l ^1 ^ 

^(MOH^r #71 ^-4^(130)4 <HJfl- ^#^1^ Aj-71 ^^^(TA)* ^ 4 <s}^r ^ 
4% v (141)ol *§#£H &4. 
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<33> ^7] *fll ^^^(140) <$Mfe <#7] ^>^^-(150)o] ^l^al, <$7) «H-*1^-(150) 

^"71 ^^-(Ul)-a- ^ ^7l ^31-^(130)^ $.7)*\SL£. <^^^Cf. ^, ^ V 

71 «}AV^i^-(150)^r #7j ^.#(131)3 7 >^>e|# #7l 130)4 

<34> *V3!, 4 v 7l TflojE ^--^^^(GDAHlfe ^7l tIMH eKl(GL)£| ^ 

<H #7l TflolH &KKGL)-^-3. TllolB ^-f^ULS ^11^^1-71 ^tb 7l|o]H ^S1S.^-(170) 

7> 

<35> -#71 TflojE ^5]S.^-(170)^ ^ «ti^(175)^§- J§-n <#7] S)-i^^(DA)<Hl tifl^l 

£ <#7] tJMH efo](GL)4 ^7l^^.S ^^tf. ^7) ?\]o}^ ^^.5| S «.(170) ^ ^1-71 

^ ^(175)^ #7l s^^CDA)^ TFT -§-^4 £|*fl 
<36> ^-71 ^^«(DA)<H1 ^*)& afll ^^^-(140)^ <#7] TflojE ^^S<^«(GDA)7> 

*1 ^71 TllolH ^^5]S.^-(170)1- 

<37> ^-7] ^ ^e] 71^(200)^: ^2 7} ^(210) ^Ml ^^.S ^ 

s)^ R, G, B ^sj-^S. <^]^<H^1 ^s^BH(220)7l- ^13:11, ^7] ^€3(220) -M 

"S^tt -t^S Zl^S]*] #7l ^ B^l^ 71^(100)^ 5}-^^^ (DA) ^ 711 ^ 

^s]^^^(GDA)4 *}^riL^ ^-f-^(230)# ^-wltbcf. 

<38> o|<2j- ^ ^^SAl ^1(400)^11 &<>H, ^7l 7l)olH 5.Jf (170)^ <2«^ 

#(300)^.nf ^ -fr^-g^ ^ #7l ^1 ^<£^(140)°1] 2)^ Ti^m^. 

<39> 7fl3flAlEi^ $-#^d\} t3lBll*l-7l nfl^ofl >£ 7 j 6B ^ ^(300)^ V££. 

^"71 ^]1 ^^^"(140)01 ^1-71 ofl^A (300) ^ ^ c£ tfl^ilS.*!, a o V 7 | 
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<4i> £ 3 ^ ^-s^, 3-i<8^(DAH) tfl-i-^H ^ H3l*l^ 71^(100)^1^ afll 7l 

^r(HO) ^Hl TFTC120) ^ #7l TFT(120)<H1 ^^sl^l 130)^1- «U>;*1^-(150) °. 

S. ol-f-o^}^ sM^^l ^wl£l^ ; zjei ^ 7l^(200)^m *fl2 71^(210) 4b Vo fl R, 
G, B ^Ite o]^.o]^ ^e^E-l(220) ^ ^-g-^^( 230)^1 ^wl^tj-. 

<42> A o V 7 ] «Vn}- E^l^ 7l^(100)<Hl tfl*H ^ ^ O.5. 

<43> ^71, ^7) *\}l 71^(110) ^"^1 Tll^lB ^(121), #^(124) ^ JELefl^ ^ 

^•(125)^.3. ol^^l ^1-71 TFT( 120)71- ^^t}. o^, Aj- 7 ) TFT(120)7> 
*1U 71^(110) 4iHl n^l^H, ^7} TFT(120)£) ^(125)3}- ^7l^o.5 <£%Q 

a> 7 ] ^^^^-( 130) o. ^^^Vcf. <^ 7 H ^-71 -^4^(130)-^ ^ 5L^^91 <y# H 
-%A>ol = (indium Tin Oxide ; °}*[ IT0) JEE^ ^1" *&3. Indium Zinc Oxide ; 

o}*} IZ0)S. °}^°]^. 
<44> Aj- 7 j TFT (i20) ^ ^ 130) ol tg^s} ^V7l '^11 71^(110) o>a 

^ ^^15. ol^-ol^l a o v 7 ] ^i ^<gni-( 1 40)ol -^o} -7)15. ^f^cj-. ^ 7 l^ f -# 7 ) ^i 
^^^(140)-^ ^7l ^eflol x1^-(i25)2f #7] ^ji}-^ ^-(i 3 o)ol ^#5]^ ^€-§- 71^*1 
cf. SEtb, <#7l *fll ^<?§Bi-( 140)^1 ^ ^71 M-^C 130)2] i^#Al7l^ 
-¥-*]-%( 141)°} ^€4. 
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<45> #7] m ££^(140) #°fl ^o]^ ^Pl^-(Al), ^r(Ag) ^ £L*(Cr) 

f-JLS °1^<H*1 ti>A>^^-(i50)ol ^tiJSM, tiVA>^^-(l50)^ 41-71 ^4%V(141)# 

**fl ^4^(120)^ 7H^V^4 ^7l2io.5. £^4. 

<46> ^7} *)U ^<3^(140) ^°\) t^M A^(145)<^1 #71 «U}*iq-(150) 

<47> <*|7H ( #7] tiVA>^ ^-(150)01 ig^^ cg^^. Aj. 7 l oH^ aAl ^] (400) o| ^ 

(front surface)^-S.^-EV ^A>sl^ ^-(Ll)* ^Af^l $\-& ^r<3 ^ (RA) AS 

€^f. #71 ^2f^i^-(130)ol ^-71 ^4%V(141)ofl Sl^fl 

#71 <^a*l#*l (400)^1 ^JlS-Jf-Ei ^a>£1^ ^2 #(L2)# ^^}7l 
^<^(TA)°-S. 

<48> Aj-7] oVnV E^]^ 71^(100)4 #7} 5g&| ^ 7l ^OO)^ Aj-Olo}]^ 

#71 1VA>^^oH (RA ) tfl-g-*H ^1(D1)# 7}X)51, #71 ^JZfcg^( TA )ol] nfl-g-^^ 

#7l afll ^(DD^l ^ tifl^| 3 7l«y *\}2 ¥^1(D2)# ^^#(300)ol ^wmcl-. 

<49> gc^ ^-71 <^#(300)£: S2.^1Moli (homogeneous) *m-§r s}^ , # 7 1 uvnv B 

$*1^e4. 71^(100)4 #71 ^El. ^Ei 71^(200)4 ^ ^^HH ^-&*r5l wl 

<50> OIS.^1, ^-71 ^S*l#*l (400)^7 #71 ^3l-^^( TA)3 |. Aj-7] ti>A>cg^(RA)ol 

i£ ^(Cell Gap)* ^ °1^ € ^ fiS oieo};^ ^ on^ (300)c>1 ^ 
^iq^^ uHI* tirtf. #7l ^4 ^ ^ (TA)°fl A i ^1 s.#^l % 
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<52> £ 4* ^S^, sBi^CDAHl Cfl-S-^H ^ H^^liEi 7l^(100)^lfe *fll 7l 

^r(HO) ^ 0 H1 TFT(120), ^^^^-(130) ^ «1aV^^-(150)^S *fli 
^^(140) ^ *fl2 ^^^"(160)01 ^Wl^cf. a^H, ^-7] *fll ^<3*Kl40)£r 

^*14 -H-71 , ^71 ^12 ^^^(160)^8: 1+0] i= j^o] = 

(SiNx)M- at ^AVolrL(Cr 2 03) ^ ^ ^ *3<3^oltK 

<53> AV 7 1 aVnV E^*!^ 71^(100)^1 tflSfl^ ^t^O.^. ^-g-t)-. 

<54> ^> 7l 71^(110) ^Hl ^l^JL, TflolH ^^"(121), ±SL^ ^(124) ^ 

^eflol ^^-(i25)o.S °l^f-a]^l ^7] TFT(120)7> °1^, ^7} TFT (120)1- li 

^71 *m 71^(110) 4H1 ^-71 *fl2 ^^^(160)^- 

<55> ^-71 ^12 ^«a^-(160)^l^ ^-71 =efl<y ^(125)^ i^#Al 7] 7l i?!^ ^¥(161) 

°1 <8^s)<H 4-§-, A o v 7l ^12 ^<?1^-(160) ^Hl I TO 2L^ IZ0S. ^4^ 

(130)°1 ^wmcf. olafl, ^y] j=L3±^ (130) o_ a o v 7 ] ^^^.( 161) ^ ^ a o v 7 } c^o] 

^(125)4 ^7l^^S ^^^cf. 

<56> ^-71 ^^^- (140 )ol ^#^cf. atl, ^"71 *fl 1 

(140) ^1^ ^-71 ^4^(130)4 <H^-|- ii#Al7l^ -f4% v (141)°l ^^4. 

<57> a o v 7] ^^nv (140) aVo^i ^>-ir°l 3^ <iHMw(Al), ^r(Ag) ^ £L#(Cr) 

^>^i ^"(150)01 ^1^4. olnfl, ^^^-(150)^ ^V 7 ] J^ig- 

(141) 4 7>^-7>sll- 44 av 7 ] ^-4^^(130)4 #7)*\<L3, 'g^^^-. 
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<58> S*V, #7} A}1 ^<3*K 140)^1 i^oll^ ^.^(145)ol olo] ^y] 

<59> ^7^, ^7} «>A>^^-(150)ol cg<*^ ^"71 <*j ^fi^ ^ (400)^1 ^JLS- 

Jf^ ^A>£]^ *fll #(L1)# «1AV^7) ^tt tiUV^CRA)-^ ^^^Cf. -#7} ¥ 

^^^•(I30)ol ^ ^-71 ^-Bf%Ki4iH] 5^#£ ^-71 

a a} ^1(400)^ o^JfEi ° H U>s)^ *\) 2 #(L2)* ^*}7] ^ ^j4<^^(TA)A5L 

<60> # 7 j Hj-Bj- B^^l^Ei 71^(100)^- <#7] ^ ^ 71^(200)54^ A}o]o]] 

<^#(300)£r 51 3# #S15H #7l *Ya}<$ <*\ (RA)ofl tfl-g-*H ^1 ^ 

^2 ^^1(D2)1- SHf-tJ-. ^-7] ^#(300)-^ Hll-^ ^<>1 051*1 JlS.^ i^o]a 

<6i> 51 5^r 51 4^11 £a]^ sj-^^^-t- ^ ^£Al#*l^ 711 ^slS.^-1- -^^ 

*>7l ^ l-^-5lol jl, 51 6^ 51 5oll 51 Al^ 711 °1H ^-f^-S^^ ^Eflol^l i^Jf ^ 
1- M-El-^ 51^olcf. 

<62> ^7-1 £ 51" A oM Tfl^lB ^S\S.^(170)^ 4^£l 

^3M*13. ^€ ^VM-^l 4} SB 31*1^(171)3. cl^-^^14. 
<63> av 7] ^he efl^l^Ei(171)^ ^fl >iEflol^l^ #^^7K0UT)7l- cf^- ^Eflol^o] 

^^KIN) ^ °l*i ^Eflol^o] ^H^KCTHl <g^£ ^3.^. 5}-^^ -# 7 j 
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°fl Sfi^^(DA)^ TIMS Hl-^l^-S #^*Vcf . 

<64> zv ^Eflol^^ £ 6 6\) H>sf ^-ol iflxl ^7 B^^1^^(NT1~NT7)^ ^>M- 

^ 711^1 El (C)5. ^^4. A oM *fll ifl*l ^7 H$*l^Ei(NTl~NT7) ^4£r ^ 

< 65 > ^ ) vflx] e^^1^eKNT1-NT7) ^oje e(-o]3]- <£^_Q 7fl°lH 

^"71 Oil °1 ^ M^l-H ^"71 TIME AVdl ^I^tt ^ ^ 

<66> <$7) i3M*HH ^7) *)13 S^^l^Ei(NT3)^ ^3)- H] 

eKI^t 4>7l afli B3M^Ei(NTl)2] Tlloje ^i^-^ <g^^ TflojH ^91^- $.7)*\ o. 

<67> 0^7)^, 4>7l 7]lo]H A o > 7 ] C-^] o] E] E^o]:^ A}b]ofl^ £ 46Q £ a] ^ Tfl 0} E 

^<a^-(122)ol ^wl^Jl, *fl2 ^<?!^-(160)^r sMi<3^(DA) & o>u| s}- TflolH ^-g-sJS 

^^(GDA)^] <a^>S]^ A o V 7l C-flolEi EfO]^- giM}. 

<68> nq-sq-^j , ^1-7] TflojH e}-°1 ^oHl^ ^"71 ^12 ^<3^(160) ^ #7l TflojH 

(122)* *\}7]-5}o) <#7] TflolH Bl-ol^ <gq ogol^. 7)^ ^ x ^eH^(CONI)* ^ 

*>JZ, #7l dlo]E-1 E}^1 ^-ofl^ ^-71 ^12 ^^^-(160)* *fl7i*H ^7} C-fl o] E^ E)-o]^ 
^ <8^-g- ^#^1 *fl2 ^em#(C0N2)* ^*VtK 
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<69> aj-71 ^! 3.ib^( C oni)54 Aj. 7 | ^fl2 si«^(C0N2)ol <$7] z\}2 ^^^ v (160) 

A <Hl^=r #7j *fll ^ *fl2 ^#(C0N1, C0N2)^r -f-^H #7l tIHh E^ ^ #7l c-flol^ 
Sf^^ ^7]^O.S. <£^1 7^ £^3Z)]^(CP)ol ^Hl^Cf. 

<?o> ^iV^o Si a 0 v 7 i ^^(CP)^ 51 4°fl 51*1^ ^^^^-(i30)3f ^-<H l-^<y I TO 

S^r IZ07V ol-g-^cf. 

<7i> , ^-7] TflojB ^S1S^-(170)^ S^l^r ^71 ITO SEtt IZ0S. ^l^^^l 

A J"7] £^3flei(CP)^ ^l^M-, £ 4£] ^11 ^^^-(140)ol s&7] TflolH ^^2)^(170) 
1- m-B-^-S^l ^E| 71^(200)5] ^#^(230)4^ ^-°H1 ^^Rr 7^ 

<72> £ 6^1^^ av 7 ) zi- ^)o)*} 7 } ^|l xflX| ^ 7 H^xl>;Ei(NTl~NT7)S. ^ 

^uZj-O} A\o}6\}*] ^5}^ 7}*g 71)511^^^71- ^€4. ^-Si-E-S., #7] 7]}°]^ ^?§- 
3 3.-^ ^4 ^ ^7} Tlloje ^^S.SYEi #^£l^ S^^cM- a o V^l § ^ 
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4*1 7l7fl^ ^- AH .> £ <^0.5.^ ^o^XI ^ «3<H Vflofl^i 
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[3^8- i] 

^ ^4^1 ^£ ^ #7] ^1 #ofl ^HlSlul ^"71 ^^-fr 

^^1^7 ^"7} ^7># ^71 ^1 3|<3BH| ^ 7^5^ ^^sIS^- 

7> ^Wl^ 71^;; 

5}-^^^ ^-71 ^<3°H cfl-§-fj}.5lJ=- ^-§-*l^ 0 l ^-H]^ aV«. 7l^- ; g 

^ 71^:4 ^7] ^ 7l^2f^ A>o|6j| ^Hl£]^ S^Rr ^JE. 

[3^* 2] 

3] 

^1^1 9l°]*\, <#7] 7l#£r ^7l i^^) i7}S} #7l ^-4^4^ *}°H 

^1^, ^71 i^^l ^7}5f ^71 ^4^^# ^71^0.5. ^^Al 71 7l ^ *V ^«J*ol 
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